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ABSTRACT 
This paper tests the feasibility of a regional building products supplier converting 
to a centralized distribution system from the current decentralized system which 
expensively provides unsatisfactory customer service. This research was 
conducted in an effort to improve the company's logistics management system. 
Evaluations were done on 2 centralized systems and the current system based on 
costs and how they affect customer service. During the evaluation the potential 
change in inventory carrying costs, the change in expenses required to transfer 
product between the company's locations, and the cycle time from order entry to 
delivery were calculated. The results show that the company would benefit in 
both the expenses and customer service areas by converting to a centralized 
distribution system. 
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Chapter I: Introduction 
XYZ Company is a distributor of exterior building materials: roofing, siding, 
decking, windows, et al. There are over a dozen locations in four states in the upper 
Midwest region ofthe United States with serving a customer base across ten states and 
Canada. The current inventory management system and distribution methodology were 
created by a series of slow improvements and adaptations over many years. Senior 
Management, Purchasing/Inventory Control, and Operations all currently desire a more 
formal evaluation of how the system functions and how the system compares to other 
potential systems. The need to optimize the inventory management/distribution system 
has been stressed in recent years due to outside factors including dramatic increases in the 
costs of goods and transportation as well as inside factors including a push towards 
streamlining, continued expansion, an increasingly complex distribution network and a 
need to improve service to the customer. 
Complicating matters XYZ Company's industry is seasonal. The busy season 
lasts seven months encompassing summer and fall. The slow season consists of the 
remaining five winter and spring months. The distribution system that is currently in 
place consists of what could be best described as a collection of semi-independent branch 
locations which also act as miniature distribution centers. 
Each branch stocks a collection of products and brands which are similar to those 
stocked in other branches. None of the branches has the same product mix as any of the 
other branches, but most items overlap with at least one other branch. There is currently 
an extensive intra-company transfer system which moves products from branch to 
branch. Each branch serves as a distribution center for the other branches for the products 
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that it stocks. The larger branches, which service higher population areas, serve in the 
distribution center role more often than the other branch locations. This role is due to the 
fact that those branches already have higher inventory levels and a larger product offering 
that comes with servicing a dense but varied customer base. 
Statement of the Problem 
Problem Statement 
The current distribution methodology is expensive and provides lower than 
desired level of customer service. 
Scope 
The scope of the research is a feasibility study of a single distribution center 
(distributing to the branch locations) compared to the current system. A two distribution 
center system will also be evaluated at the behest of XYZ Company. 
Purpose of the Study 
Objectives 
To determine the expenses of each distribution method. 
To determine the effects on customer service for each distribution method. 
To determine the best distribution methodology for XYZ Company, which will 
maintain or improve customer service with minimal expense. 
Significance 
When finalized this study will aid XYZ Company in improving customer service 
and/or decreasing expenses. 
The study will provide a guide to be used in future expansion of XYZ Company 
in other regions. 
The finalized study will result in the creation of a recommending proposal to 
senior management. 
Assumptions of the Study 
All of the costs involved can be either determined or closely estimated. 
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Minor vendors have a minimal effect on expenses and inventory management strategy as 
most are inexpensive or easy to ship direct. 
Limitations of the Study 
Limited to XYZ Company. 
Limited to one geographic region in which the company operates, specifically 
Minnesota & Western Wisconsin. 
branch. 
Limited to major product families rather than all specific products. 
Excluding products which are locally specific and thus only carried by one 
Excluding products that based on ordering parameters are on systems that allow 
them to operate in a pull environment where they are replenished directly to branches as 
they are sold. 
Methodology 
Relevant literature related to Supply Chain Management and creating successful 
supply chains as well as logistics management and the benefits of centralized and 
decentralized distribution systems will be reviewed in Chapter II. Chapter III will detail 
the research methodology used to determine the effects on customer service, inventory 
carrying costs, and changes in intra-company transfer costs which would be incurred by 
changing from the current system to each of the proposed distribution methodologies. In 
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Chapter IV the results of the research will be presented. Chapter V will discuss which 
distribution methodology would be recommended based on the research as well as other 
conclusions which were drawn from the research and put forth recommendations for 
further research. 
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Chapter II: Literature Review 
In Chapter II, background information on supply chain management, logistics, 
and distribution systems will be provided. Supply chain management will be discussed as 
well as how it relates to distribution and what it takes to make a supply chain great. 
Logistics management and its relation to customer service in the distribution industry will 
also be offered. Finally information on various structures of distribution systems will be 
presented. 
Supply Chain Management 
The definitions of logistics and supply chain management have been somewhat 
murky since their inceptions. There are many slightly differing variations of the 
definition of supply chain management. One fairly accepted definition is put forth by the 
Council of Supply Chain Management Professionals (2009) who states that supply chain 
management is the integrating function consisting of the management of procurement, 
conversion and logistics management activities which is responsible for linking business 
processes within and between companies within the supply chain. To put it more simply: 
supply chain management is responsible for the management of supply and demand both 
within and between companies. Metzner, Min, and Bobbitt (2004) note that empirical 
research in the discipline of logistics is relatively new and undeveloped. They also 
mention that most research is managerial in nature rather than statistical. Sachan and 
Datta (2005) also states that much supply chain management research is survey based and 
focused on peoples' perceptions. Increasing emphasis is being placed on the reliability 
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and validity of the research, but there is a lack of quantitative scientific research in these 
fields. 
Supply Chain Management: Scale 
Supply Chain Management is concerned with the entire supply chain from raw 
material through to the end user of the final created product. However, supply chains are 
often broken down into two separate parts. The two parts of supply chains are internal 
and external. Internal supply chain management is primarily concerned with activities 
and logistics inside the company from vendor selection and procurement through 
distribution and delivery. Conversely external supply chain management is focused on 
the activities and logistics within the supply chain which are outside the company. The 
two types of supply chains are concerned with the same goals, but vary in terms of scale. 
First-class supply chain management involves understanding and directing both internal 
and external supply chains. Many firms struggle with successful management of their 
internal supply chain and have either not yet tried to undertake management of the 
external portions of their supply chain or have not succeeded in managing their external 
supply chains. The best performing firms were those in which the firm and its suppliers 
were mutually dependent on each other, outperforming even firms which had control 
over their suppliers (Mentzer et al2004). Firms and their suppliers are quite often operate 
under the mindset of trying to attain a form of control over each other rather than working 
together to create value for the end user and benefits for all parties involved. Creating 
value for the end user is a necessary objective of business in order to create profit. Aside 
from situations similar to the firm having a monopoly on a necessity, a company must 
create value for the potential customer or else there will be no incentive for the potential 
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customer to purchase the product or service. Companies which have control over their 
either suppliers or distributors often create a situation which overtime eliminates value 
for some other member of the supply chain, which can lead that member to choose to end 
its participation in the supply chain. 
Supply Chain Management: History 
In reference to distribution companies, supply chains have historically been 
viewed as two separate processes; procurement and distribution. Companies generally 
kept independent departments to manage the processes. During the 1990' s many writers 
in the industry argued that procurement, distribution, and other logistics related functions 
should be consolidated into one division under a senior manager to improve logistics 
performance as described by Persson (1997). Ketchen, Rebarick, Hult, and Meyer (2008) 
state that over the past twenty to thirty years many corporate leaders have been trying to 
improve the efficiency of their supply chains. One of the major metrics they were 
focusing on was cycle time, which is the time it takes to complete an operation or task. 
For many firms one of the major cycle times focused on was the time from order 
placement by a customer until receipt of the product by the customer. As companies 
attempted to improve their supply chains and logistics systems, various theories and 
systems for logistics and process improvement were popularized. 
Supply Chain Management as it Relates to Distributors/ as a Competitive Advantage 
When supply chains, both external and internal, are managed successfully, they 
can produce amazing results. Ketchen et. al. (2008) states that some companies have put 
a major emphasis on their supply chain management to the point of turning their supply 
chain into a key competitive advantage. Perhaps the most well known example of using 
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supply chain management as a key competitive advantage is Wal-Mart. Wal-Mart locates 
all of its stores within a one day drive of one of their distribution centers to improve 
logistics speed. This efficient focused supply chain management has allowed Wal-Mart to 
compete effectively and become the leader in the worldwide retail market. Kmart tried 
competing with Wal-Mart directly on price with tragic results. Kmart's supply chain 
could not match Wal-Mart's and as a result, I<mart's shift in strategy ended with Kmart 
filing for bankruptcy. 
Relevance 
XYZ Company, like most firms, is attempting to work on both their internal and 
external supply chains. Currently their primary focus is on internal improvements. This 
study is intended to be a mathematical evaluation of options for XYZ's internal supply 
chain structure. The company has almost all procurement and distribution functions under 
the same department already and is currently striving to improve cycle time and thereby 
improve service to its customers. The research will determine which structure is most 
beneficial for XYZ Company and potentially reveal an opportunity for the company to 
improve its competitiveness. 
Differences Between Average and Great Supply Chains 
Ketchen et. al. (2008) identifies key functions within supply chain management 
which differ between typical and great supply chains: strategic sourcing, supply chain 
information systems, relationship management and logistics management. 
Strategic sourcing as defined by Ketchen et. al. (2008) refers to the steps involved in 
acquiring products and materials for the company, including vendor selection. Great 
supply chains often involve suppliers throughout product and service development; 
whereas typical supply chains focus internally and involve suppliers late in the 
development process. 
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Supply chain information systems are the systems which allow the company to 
have information on the physical movement of materials and products for the purposes of 
measurement, reporting, and analysis (Ketchen et. al. 2008). Originally this information 
was either kept mentally or on paper. As firms have grown and expanded the level of 
complexity has increased. In an effort to improve information accuracy and efficiency, 
many firms now use Materials Resource Planning (MRP) or Enterprise Resource 
Planning (ERP) software as the backbone of their information systems. Great supply 
chains share non-proprietary information freely within the chain, in an effort to improve 
the value to the customer. Members of typical supply chains are more restrictive in their 
limitations and willingness to share information. Sharing of information allows for 
potentially closer adaptation to and quicker responsiveness to changes in the needs of the 
final customer. 
Relationship management is the process of managing the firm's relationships with 
the various members of their supply chains: its suppliers, distributors, et. cetera (Ketchen 
et. al. 2008). Supply chain managers in great supply chains are adept at determining 
which relationships to form contractually and which relationships to try to mold into trust 
based collaborations. Generally simpler, commodity based suppliers are often 
contractually related while highly complex and specialized suppliers are often considered 
for collaborative relationships. Typical supply chain managers have less success than 
their counterparts in great supply chains at determining the appropriate type of 
relationship or strongly believe that one of the types is best in all situations. 
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Logistics management is that part of supply chain management that plans, 
implements, and controls the efficient, effective forward and reverse flow and 
storage of goods, services, and related information between the point of origin and 
the point of consumption in order to meet customer requirements (CSCMP, 
2009). 
Ketchen et. al. (2008) explains that the great supply chains view logistics management as 
a strategic inventory instrument capable of creating customer value. Typical supply 
chains believe that logistics management is a complex transportation mechanism which is 
necessary, but which only creates expense. 
Relevance 
Of these four functions logistics management is the only function that falls 
completely within the scope of this project. Strategic sourcing and relationship 
management are both aspects of external supply chain management. XYZ Company 
recently upgraded their ERP system, improving internal information access and 
communication and external information sharing is not an aspect of internal supply chain 
management. This research will analyze options for internal supply chain structures with 
the potential to improve value to the customer and reduce costs. 
Logistics Management 
There are four elements of logistics management which Ketchen et al(2008) lists 
as foci for companies with great supply chains. These four elements consist of three 
priorities: speed, cost, and quality, and the structural element flexibility. 
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Priorities 
Ketchen et. al. (2008) emphasizes that the primary goal of logistics management 
in great supply chains is to strike a balance across all three of these priorities. Striking a 
balance is impossible if any of the priorities is pushed to extremes. Determining where to 
balance the various priorities is based on the firm's customers in great supply chains. 
Improvements in one priority area often cause degradation in at least one of the other 
areas. 
Speed. The element of speed can be thought of as cycle time, or the length of time 
that it takes the firm from the point that the order is placed by the customer until the 
customer receives the complete order. The most apparent tradeoffs between speed and 
cost are related to shipping. Shipping an item next day air is quicker than standard ground 
shipments, but is also generally more expensive. The significantly increased expenses 
incurred when expediting shipping can be extremely detrimental to profits as pointed out 
by Apple (2006). Though speed has always been important, Metzner et al. (2004) note 
that in the 1980's firms began to see the element of speed as a potential source of 
competitive advantage. 
Cost. Cost is the element that is best known. Business people worldwide are 
aware that cost is directly tied to profits as well as customer acquisition and retention. 
The lower the firm's cost for a product, the greater the potential profit. Suppliers' prices 
are an important factor in consumers' supplier selection as noted by Schmidt and Newton 
(2006). Improving speed or quality tends to lead to higher costs. 
Quality. Quality is another element which has been heavily touted by process 
improvement programs such as Total Quality Management and Six Sigma. As with 
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speed, the quality level at which the supply chain needs to operate is determined by the 
customer. There is a well known customer service axiom which states that a company 
should always under-promise and over-deliver. Simply put firms should promise slightly 
less than they are capable of to give themselves a buffer for inherent errors and then 
provide a slightly better service or product than was promised in order to make a good 
impression on the customer. Operating above customers' quality needs and expectations 
is inherently more expensive than just meeting their needs, but can help retain current 
customers and can be ~ selling point for attracting new customers. Failing to meet the 
expectations of the customer base however, can have disastrous effects on customer 
retention and acquisition. For example a machine which has a tolerance of five 
millimeters will generally costs less than a similar machine which a tolerance of two 
millimeters. The two millimeter tolerance machine provides a higher quality product, but 
at a higher cost. Whether the higher tolerance is needed is dependent on the customers' 
expectations. 
Flexibility 
Ketchen et. al. (2008) also emphasizes that the firms decisions on how to manage 
the three aforementioned priorities combined with the structure of the firm's supply chain 
will determine the its flexibility. Circumstances are ever changing in the world: 
standards and legal requirements are continually revised, firms go out of business, and 
new products are continuously being developed. The need to maintain flexibility for the 
survival of the firm in this extremely fluid environment is stressed by Nicol (2002). 
Customers' requirements in terms of speed, cost, & quality are often in a state of flux as 
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well. The supply chain needs to be flexible enough to respond effectively to the changing 
requirements of the customer base. 
Karlddiinen, Ala-Risku, and Holmstrom (2003) emphasizes that the best 
systematic solutions are those that can both reduce cost to the company while increasing 
value to the customer. Reducing costs to the company increases the potential for profit 
while increasing value to the customer improves customer service and retention. Both 
effects are desirable in and of themselves, but achieving both simultaneously provides 
benefits to both parties which will improve both their relationship with each other and 
their stability by improving their reputations in their respective markets. 
In designing a great supply chain and logistics system a company must focus on 
meeting customers' needs while maintaining flexibility as stressed by Nicol (2008). 
Mentzer et al.(2004) put more emphasis on this claiming that competitively a company's 
goal is to create value for the customer and end user. From this it can be inferred that 
great supply chains must meet or exceed customer requirements for cost, speed, and 
quality while retaining the flexibility to adeptly respond to changing customer demands 
and environmental conditions. Decisions in each of the priority areas affect the value 
provided to the customer as well as the other priority areas. The relationship between the 
value to the company and value to the customer is tantamount to the determination of 
where to strike the balance. 
Relevance 
The aim of this research is to investigate the value of potentially restructuring 
XYZ's supply chain. The research will focus primarily on the speed and cost priorities. 
The quality priority and flexibility will be addressed, but will not be the foci of the 
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research. If the restructuring options are feasible, there is potential to improve one or 
more of the four elements of logistics management. 
Importance of SCM & LM to Customer Service in Distribution Companies 
Most supply chain research is focused on the manufacturing industries. Relatively 
little research has been done directly in regards to the service and distribution industries. 
Manufacturing firms and processes have generally been the focus of both improvement 
system theories and supply chain research. The lack of a distinct saleable "product" in the 
service and distribution industries can make transferring the research in the 
manufacturing industries to service and distribution firms ambiguous and difficult. 
However, a recent study by Schmidt and Newton (2006) did research the relationships 
and expectations between manufacturers, distributors, and their customers. During the 
study customers were asked how they choose their suppliers. Service and support, price, 
and delivery were the top responses to this question, which are listed in order of 
importance. Similarly, service received and pricing were the top reasons for ending a 
relationship with a distributor. From this it is evident that customer service and cost, both 
of which in the distribution industry are tremendously affected by supply chain 
management are of paramount importance to distributors' customers and thereby supply 
chain management is an extremely significant aspect to the success or failure of 
distributors. 
Additionally, the study by Schmidt and Newton (2006) reported that the value 
added services provided by distributors that were most important to customers were 
completeness, accuracy, and price. The study also stated that customers thought that the 
distributors' activities that benefit them the most were availability, warehousing, and 
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transportation; all of which are controlled by supply chain management and to a great 
extent specifically by logistic management. Based on these results we see that 
warehousing activities and delivery processes by distributors provide the activities which 
are of the greatest importance to the distribution industries' customers. 
Overall Schmidt and Newton's study (2006) shows the importance of supply 
chain management to the distribution industry. Supply chain management is responsible 
for the activities and services that were reported to provide the greatest value to their 
customers as well as those which are most important to the customers. From the results of 
this study it can be seen that great supply chain management is important to customer 
acquisition, customer retention, and profitability. 
Relevance 
This research focuses on the supply chain management and logistics management 
of a distributor. The research involves those aspects of distributors systems which are of 
the greatest importance and create the greatest value towards their customers. When 
finalized, this study will add to the limited research in this sector. 
Distribution System Structure 
Centralized Distribution 
Hunnicutt (2001) explains that under a centralized system decision making is 
centralized to a single person or department. In a centralized distribution system 
aggregate inventory is held in larger quantities at a distribution center and then sent out to 
the branch locations as needed. Centralization generally lowers inbound transportation 
and warehousing costs, but can increase intra-company transportation costs. Quality and 
speed are dependent on the individual system and difficult to generalize. Centralization is 
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more flexible to market changes upstream in the supply chain such as a manufacturer 
discontinuing a product due to having less obsolete inventory on hand. Centralization 
decreases overhead costs by reducing duplication and sharing resources, but is more 
prone to making distribution errors to each branch location. Improvements in technology 
to eliminate errors predict a shift towards centralization. It is also stated that generally 
centralization determines better policies in very easy and very difficult situations. Firms 
whose branches are in similar markets are more likely to operate in a centralized 
environment than those with branches in dissimilar markets. The similar markets allow 
for a centralized decision to be made once rather than theoretically the same decision to 
be made multiple times by each branch whereas dissimilar markets tend to lead to 
differing decisions for each market which can be better calculated by people closer to the 
individual situations. 
Decentralized Distribution 
Hunnicutt (2001) states that decision making in a decentralized system is carried 
out by the individual branch locations. Decentralized systems do not usually have a 
distribution center, but instead store increased inventory at each branch location. This 
tends to result in greater inventory on hand in each branch and summarily in the company 
which increases local availability. However, the increased amount inventory also 
increases the cost of storage space, inventory risk costs and opportunity costs as well. 
Dec~entralized systems are often more flexible in regards to small downstream changes 
from customers, such as last minute color changes. Decentralization helps to reduce 
distribution errors at each individual branch location, but increases overhead costs due to 
duplication of resources and efforts. It is also noted that generally decentralization 
determines better policies in moderately difficult situations. 
Hybrid Distribution 
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Hybrid systems incorporate aspects of both centralization and decentralization. A 
hybrid system can result in taking the best qualities of each system, the worst qualities, or 
both some good and some bad qualities. The mix of qualities is based on each individual 
company and the business environment in which they operate. Again, each company and 
business environment is different. However, some type of hybrid system is often the best 
route as centralization and decentralization are the two opposing extremes of distribution 
strategies. Determining the best system for any company is a process that should be made 
carefully and thoughtfully. This is especially true in the distribution sector as the supply 
chain's effectiveness there is crucial to the company's success as was demonstrated by 
Schmidt and Newton (2006)'s study. 
Relevance 
XYZ Company currently operates in a primarily decentralized system. Both of the 
potential internal supply chain structures which will be investigated are primarily 
centralized in nature. The foreseeable feasibility of a primarily centralized structure 
comes from the similarity of markets in which the branches in the study operate and the 
potential for benefits provided by risk pooling. 
18 
Chapter III: Methodology 
The problem being addressed is that the current distribution methodology is 
expensive and provides lower than desired level of customer service. The scope of this is 
to research two potential distribution methodologies and how they compare to the current 
system. This chapter will explain the research methodology which was used to determine 
the effects on the XYZ Company's customer service and expenses under each 
distribution methodology. The final objective of which was to determine the best 
distribution methodology for the company that will maintain or improve customer service 
with minimal expense. The chapter will cover background information on XYZ Company 
sample selection, data collection, data analysis, and limitations to the analytical 
methodology. 
Subject Selection and Description 
XYZ Company carries a wide range of products. Two types of products, Type A 
and Type B, were selected for this research for a variety of reasons. These two types of 
products comprise the largest sections of the company's inventory and the largest 
sections of the company's sales. Type A and Type B products contain multiple product 
families and a plethora of stock keeping units. These two types of items also have a large 
quantity of accessory items which are directly or indirectly tied their sales. The large 
portion of inventory which is related to these two types of products made them ideal 
choices. 
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Instrumentation & Data Collection 
Inventory valuation and sales valuation data were collected from XYZ 
Company's ER,P system for Type A and Type B items. Sales history and cost data were 
also collected from the ERP system for all stock keeping units which are Type A or Type 
B items and which are within the limitations of the research. 
Data Analysis 
The first step in the analysis as to use the collection of inventory and sales 
valuation data was used to verify the relative importance of Type A and Type B items. 
The second step was to analyze each SKU's sales history to determine what level it 
should be stocked at under each of the new distribution methodologies. 
The third step was to determine the effect on customer service of each of the 
distribution methodologies. To accomplish this, sales order processing cycle time, or the 
time it would take for each product to be available to pickup or deliver from each branch 
was evaluated based on the number of intra-company transfers it would take to get the 
product from a location which stocks it to the branch it would be sold out of from the 
time the order was entered was evaluated. For the current system the current intra-
company transfer system was used to determine the number of transfers, while for each 
ofthe new methodologies being investigated, their respective intra-company transfer 
systems were used. The average number of intra-company transfers needed for all of the 
SKU's under each system was then compared. 
The fourth and final data analysis step was to determine the change in costs for 
each system. The total inventory carrying costs were calculated based on the aggregate 
reordering levels for each system. Changes in the cost of intra-company transfers from 
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the current system to the proposed methodologies based on comparisons of the proposed 
stocking scheme relative to historical sales were also calculated. 
Limitations 
The purchasing strategy for Type A items precludes a detailed analysis of 
reordering levels because the reordering levels in the current system do not accurately 
represent the intended quantity of inventory on hand and because of the drastically 
varying quantity reordered each time. The mathematical approach may ignore potential 
subjective reasons for stocking product in a given location. 
Summary 
The overall purpose of the methodology is to investigate the feasibility of either a 
one or two distribution system compared to that of the current distribution methodology 
employed by XYZ Company. To evaluate the effects on customer service, the average 
time it would take to get product to the customer in terms of intra-company transfers was 
evaluated. The changes in costs from the current system to the proposed methodologies 
were calculated for both inventory carrying cost and intra-company transfer cost to 
determine the relative cost of each system. 
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Chapter IV: Results 
XYZ Company's current distribution methodology is expensive and is providing a 
lower than desired level of customer service. The current system is primarily 
decentralized. This study undertook the task of evaluating the feasibility of two alternate 
centralized distribution systems with either one or two distribution centers. The 
objectives of the study were to determine the expenses and effects on customer service of 
each distribution system and thereby determine which distribution system is best for XYZ 
Company by maintaining or improving customer service while minimizing cost. 
This chapter will discuss the results ofthe study. The structure of the study will be 
explained. Then the effects on customer service of the various distribution methods will 
be covered and cost results presented. Finally a brief summary will be provided. 
Study Structure 
Type A & B Products 
The decisions on which Type A and Type B products to stock at each location are 
currently made locally the branches. Type A products at XYZ Company are procured 
periodically based on industry cost projections and general aggregate sales projections. 
The projections are used to determine the length of the period to order product for. The 
quantity of additional product procured for each SKU is based on meeting minimum 
stocking quantities for the location and then projected sales for that product at a the 
location as determined by sales history and the aggregate sales projections. 
Inventory levels for Type B products are controlled by a fixed reorder point 
method, which entails setting a reordering level for each stock keeping unit and placing 
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orders for each stock keeping unit as it drops below the reordering level. This level is set 
to typical sales over a period of time with a minimum quantity equal to that of one typical 
sale. 
Distribution Methodology Structure 
The current system was evaluated based on its current configuration and levels. 
Before the true evaluation of the proposed systems could begin, determining what to 
stock at each branch and what to stock at the distribution center(s) had to be determined. 
Stock keeping units (SKUs) were broken into four categories for the two proposed 
systems: Stock, Low Stock, Non-Stock, and Special Order. Stock SKUs were determined 
to be SKU s with consistent sales at a given branch which should therefore be stocked at 
the branch in order to have popular SKUs readily available. Low Stock SKUs were all 
variants of an item which met the following criteria: this SKU is not already set as a 
Stock item, this variant is a stock item somewhere in the company, and this location has 
had sales for this variant in the past year. The purpose of the Low Stock items is to 
provide immediate access to products for customers who have underestimated their 
needs. Full orders for items which are set at Low Stock for a branch are supplied by the 
distribution center(s). Non-Stock SKUs were defined as SKUs which were not already 
determined to be Stock or Low Stock SKUs, but are stock somewhere in the company. 
These items are not stored at the branches, but are supplied by the distribution centers. 
Special Order items are those which are not stocked at any location in the company. Sales 
data from the 2008 sales year were used to determine which category each SKU fell into. 
The levels for distribution centers were determined similarly to the levels for the 
branch locations. Being as the prospective distribution centers are also branch locations 
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their locations' sales history were the primary source for where to set their stocking 
levels. However, sales of item variants at locations which will pull from the distribution 
center, but which are not set to be stocked in the branch location were also included in the 
sales data used to set the stocking level for the distribution centers. For the two 
distribution center system, the dependent branch locations were split between the two 
distribution centers evenly by geographic proximity. A distribution center was also set to 
stock a typical sale worth of a SKU if one or more of its dependent branch locations was 
set to stock it, even if it otherwise would not stock that SKU. 
Type A items under the current system are already ordered based on usage and the 
periods for which they are ordered are usually measured in quarters. When stored in 
typical sale size quantities most of the weather related risk is averted. As such the Low 
Stock stocking level becomes impractical for Type A items. Given that Type A items are 
already ordered based on usage and that the ordering structure is not based on a 
reordering point, but rather based on sales history and forecasting, evaluating the reorder 
points to determine stocking levels is moot. The stocking levels were evaluated for the 
two proposed systems, but only to determine if the SKU should be set as a Stock item, or 
subsequently whether the SKU was set at Non-stock or Special Order. 
Type B items which had average sales of at least one typical sale every other 
month in either the 2008 busy season, or full 2008 sales year were set at the Stock level. 
This was level was determined to be financially by comparing the costs of transferring 
the material to a branch to the carrying costs of holding the inventory at the branch until 
needed. SKUs which were set as Stock, where set at reorder points of at least one typical 
sale and then additional multiples of half a typical sale as the sales data supported. The 
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Low Stock SKUs were set at the lowest easily transportable unit of measure for this item 
type. This represents at least a 2.5%, but averages approximately 5% of a typical full 
order differing based on the product line 
Once the current stocking levels were recorded and the new stocking levels for 
the two proposed stocking systems were determined, detailed evaluation could begin. 
Effects on Customer Service 
To determine the effect on customer service for each distribution method, 
distribution speed (As) was measured. The distribution speed was determined by the 
average number of inter-branch transfers which are required to get the products to the 
branches. Inter-branch transfers refer to product transfers between any combination of 
branches and/or distribution centers. Distribution speed is being utilized as a metric 
because the fewer times the product needs to be transferred; the lower the cycle-time is 
from when the customer places the order until they receive the product. Also, the fewer 
times the product is handled between acquisition and final delivery to the customer, the 
fewer chances there are of errors being made or accidental damage resulting in higher 
quality. A higher average distribution speed rating indicates slower cycle-time and a 
lower level of customer service. Overall distribution speed was determined on a SKU by 
SKU basis, as shown by the following equation. 
A = b X l 
A in the equation above is the calculated distribution speed factor. The variable b 
represents the number of branch locations, I represents the number of product lines, and v 
represents the number of variants of each product being investigated. T (kJ, i) is the number 
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of inter-branch transfers needed as a function of the given product line and variant at the 
given branch. 
Type A Products 
Distribution speed was calculated for the Type A products over all variants for all 
stocked lines. Figure 4.1 shows the breakdown of distribution speed ratings for each 
location under each system and the overall totals. Of the seven locations being studied 
four of the locations showed their lowest or best distribution speed rating under the 
current system. The other three locations showed their best ratings under the one 
distribution center system. None of the branches had their best rating under the two 
distribution center system; in fact five of the branches had their worst ratings under the 
two distribution center system. Contrary to expectations, not even the branch that would 
be the second distribution center had its best rating under the two distribution center 
system. Figure 4.2 illustrates the percent change from the current system to the two 
proposed systems. Across all of the branches the two distribution system averaged 25.6% 
worse than the current system in the distribution speed metric. The one distribution center 
system averaged 3.2% worse than the current system. The inferior distribution speed 
ratings in the proposed systems would be minimized if the evaluation was based on the 
relative demand for each SKU, putting higher priority on the more popular SKUs due to 
the method used to determine where to stock each variant for the proposed system being 
based on demand. As shown by the data however, the current system has the best 
distribution speed rating. 
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Type B Products 
Distribution speed was calculated for the Type B products over all variants for all 
stocked lines. Both of the proposed systems called for increasing the number of variants 
stocked in the company by an additional 2.3%. Figure 4.3 shows the breakdown of the 
distribution speed ratings for each location under each system. Of the seven locations 
being studied, five showed their lowest or best distribution speed rating to be under the 
one distribution center system while, one dependent branch showed its best rating under 
the current system. The branch which would be the second distribution center under the 
two distribution system had its lowest rating under the two distribution system. This was 
because under the two distribution system it would be a distribution center and stock a 
larger variety of products than it would as a dependent branch. Figure 4.4 illustrates the 
percent change from the current system to the two proposed systems. The 3.76% 
improvement in distribution speed under the two distribution center can likely be 
primarily attributed to the 2.3% increase in the number of products being stocked in the 
system. The 16.63% improvement in distribution speed under the one distribution system 
however, is significant. As far as distribution speed over the year for each order, it should 
be improved by a larger factor under the proposed systems as the products stocked at 
each location are based on the sales history for each SKU. Therefore the distribution 
speed rating for locally popular SKUs will generally be lower than the distribution speed 
rating for the SKU s with less demand. Overall the factor shows that under either 
proposed system distribution speed would improve. 
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Summary of Customer Service Effects 
When the overall distribution speed factor is calculated by weighting the average 
factors for the two product types for each branch by the number of variants of each 
product type being investigated, the results are as shown in Figure 4.5. The current 
system achieves a weighted average distribution speed factor of .740 transfers. The two 
distribution center system is projected at a higher, but comparable .755, while the one 
distribution center system is expected to have a lower rating of .647. On a branch level 
comparison, the two distribution center system and the current system both had one 
branch which recorded their lowest rating under each system. The other five locations 
showed their lowest distribution speed rating under the one distribution center system. 
The two distribution center system shows a 2.06% increase in the overall distribution 
speed rating. Conversely, the one distribution center system is expected to decrease the 
overall distribution speed rating by 12.60%. 
Effects on Costs 
To determine the total costs (TC) of each distribution method, Inventory Carrying 
Costs and Distribution Costs were examined in terms of cost per month relative to the 
current system. Changes in costs incurred due to scrap loss were considered, but 
determined to be negligible. Theoretically these costs would increase under the proposed 
systems due to an increase in product handling, but would also decrease due to increased 
inventory turnover rates. The current scrap loss rates were examined and the relative 
impact on the costs is negligible. As such the change in costs due to scrap loss were 
assumed to be negligible to the cost evaluation. For the purposes of comparison the cost 
was determined over the busy season. Due to the seasonality ofXYZ Company's industry 
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inventories are significantly lower over the off season. This is reflected in the final cost 
data. 
Projected Change Inventory Carrying Costs 
Carrying inventory inherently costs money. This cost comes from the fact that the 
more inventory a company has, the less money it has to invest elsewhere for profit, and 
the more risk it incurs due to potential damage, loss, and obsolescence, and the more 
overhead it requires for storage and operations facilities. A decrease in the overall value 
of inventory will directly affect the costs that XYZ Company incurs each month. 
Inventory carrying costs were determined based on the expected value of on hand 
inventory and a monthly carrying cost percentage as shown by the following equation. 
Cc = I X Co 
In the above equation Cc represents the carrying cost of inventory, I represents the 
total value of investigated inventory on hand, and Co is the XYZ Company carrying cost 
factor in terms of percent of total inventory value per month. 
For the Type A items actual inventory on hand could not be accurately calculated 
for the projected systems due to the ordering policies ofXYZ Company for these items. 
In general XYZ Company's primarily centralized ordering policies will keep the overall 
value on hand similar under all three systems. If XYZ Company makes the decision, 
based on the data it has, that it will purchase enough product to last the next three 
months, the calculation of how much product that represents will be calculated based on 
usage history and will be the same under all three distribution systems. The only area in 
which a change in inventory and thus inventory carrying costs can be calculated is where 
SKUs under the projected systems are changing from the stocking level to the non-stock 
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level or visa-versa. Reorder points for stock SKUs under the proposed systems which are 
set as stock under the current system were set at the same level as the current system. The 
reorder points for SKUs which are projected to be newly stocked under one of the 
proposed systems were calculated based on comparing the data from 2008 sales year for 
that SKU to the reorder points and sales data for similar SKU s which have the same 
location and product line, but a different variant. SKUs which are newly at the non-stock 
level under the projected systems represent product which is currently stocked at a 
location which is not selling. Not having these SKUs at the stock level will decrease 
overall inventory by at least the amount of product equal to the reorder point. The one 
and two distribution center systems varied as to which SKUs to set as stock and which to 
set as non-stock, however the totals for the reorder points for each product line were 
extremely similar. Table 4.1 shows the total reorder points by product line for the Type A 
products as a percentage of the summated total of all of the Type A products under the 
current system. On only one product line did the two proposed systems differ in total 
reorder point, which causes a minor difference in the total reorder point between the two 
systems of 0.0691 %. The data shows a projected decrease in the quantity of inventory on 
hand of 4.67% under the two distribution center system and by 4.60% under the one 
distribution center system. 
For the Type B items, new reorder points were calculated for each SKU based on 
the sales data from 2008 for both of the proposed systems. These reorder points were then 
directly compared to the current reorder points to determine the change in reorder point 
levels for each product line as well as the total change for each system as shown by 
Figure 4.6. The differences between the one and two distribution center systems comes 
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from differing reorder points at the two potential distribution center locations. This is 
because the five branches which are dependent under both systems are treated the same 
under both proposed systems. The two distribution center system has a projected decrease 
in total reorder points of 18.6% and the one distribution center system has a projected 
decrease of 22.4%. 
The actual cost of goods on hand for each system were calculated based on the 
individual costs for each variant and the relative reorder point levels, due to costs for the 
Type A items being the same across locations, but not variants. To this point reorder 
points have been used to represent inventory on hand, however, there is a discrepancy 
between reorder point levels and on hand inventory levels. Reorder points represent the 
point at which product for a SKU is reordered from the vendor. At XYZ Company they 
represent the minimum level for each SKU to be maintained on hand during the busy 
season equal to a number of weeks of sales. Being as this is the minimum, the theoretical 
average inventory on hand will be higher by a factor equal to the ratio of the length of 
time represented by the reorder point plus half of the purchasing cycle time together 
divided by the length of time represented by the reorder point. Unfortunately the 
purchasing policy for Type A items which is not based on the systems reorder points 
negates this affect for the those items. For the Type B items however, this effect can be 
calculated. Furthermore all of the Type B items have similar purchasing cycle times and 
the effect can therefore be generalized. The overall cost of goods equation is shown 
below. 
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I b [IZ [IV [tROP + .5tpC] ]] 1= .. QRo(k,j, i) x CoG(k,j, i) k = 1 } = 1 1=1 tROP 
I is the total cost of goods being calculated. The b represents the number of 
branch locations, I represents the number of product lines, and v represents the number of 
variants of each product being investigated. QRO(k,j, i) represents the reorder point 
quantity of each SKU. CoG(k,j, i) is the cost of each particular SKU as determined by its 
current individual purchasing cost. The period of time represented by the calculated 
reorder points is fROP and fpc is the purchasing cycle time. 
Figure 4.7 shows the relative cost of goods on hand for the current and both 
proposed systems for all products investigated separated by product type. Both proposed 
systems are expected to have a lower cost of goods on hand in all three categories. For 
the Type A products the data shows an expected decrease in the cost of inventory on hand 
under both of the proposed systems of 4.37%. This figure also shows a notable 29.09% 
decrease in the cost of goods for Type B items under the one distribution center system, 
the largest decrease in any investigated category. Furthermore the figure shows a 
projected decrease in total cost of goods of 7.76% for the two distribution center system 
and 8.72% for the one distribution center system. 
The inventory carrying costs were then determined by calculating the product of 
the value of the cost of goods on hand and a monthly inventory carrying cost factor. Both 
of the proposed systems are projected to decrease inventory carrying costs for Type A 
items by just over $6,900 per month. For the Type B Items the two proposed systems 
proj ected larger relative changes in cost of goods on hand than for the Type A items, but 
the overall cost of goods on hand for the Type B items is significantly lower than the 
Type A items. These two factors counterbalanced each other almost equally under the 
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two distribution center system, causing it to show a projected decrease in inventory 
carrying costs per month of approximately $10,000. The one distribution center system 
has a significantly greater projected change in inventory carrying costs of over $12,000 
per month. These proj ections lead to the expected overall changes in inventory carrying 
costs shown in Table 4.2 below. 
Table 4.2 
Change in Monthly Inventory Carrying Costs 
Product Type Current System Two DC's One DC 
Type A $0 -$6,910 -$6,910 
TypeB $0 -$9,960 -$12,269 
Total $0 -$16,871 -$19,180 
Projected Change in Inter-branch Transfer Costs 
The change in distribution costs was determined by the calculating the expected 
change in inter-branch transfer costs. The cost to transfer a product from its source 
location under each of the three systems' stocking plans to each of the destination 
branches was calculated based on the cost of transferring a pallet of product along the 
required route and the per pallet labor cost as shown by the equation below. The freight 
cost of each truckload was based on the costs of transferring a truckload of product for 
XYZ Company in spring 2009, the projected source branch of the product under each 
system. The labor cost involved per pallet was pulled from XYZ Company data. 
CTPV, m) = CTPLV) + CrPFU, m) 
Crp is the cost to transfer a pallet of a given product to its required destination 
from its source. CrPL is the labor the labor cost involved in transferring the pallet of the 
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product and CTPF is the freight cost based on the given source, destination, and product 
combination. The variable j represents the product line in question and m represents the 
branch source and destination combination. 
For the proposed systems the number of pallets that would need to be transferred 
per month on average due to branches no longer being set to stock products was set 
against the number of pallets where the branches would newly be set to stock the product, 
thus preventing the need to transfer, if each of the proposed systems were adopted. The 
sales data from the 2008 sales year was used to calculate the projected changes in 
quantity of pallets transferred. The change in quantity of pallets of each product type that 
would need to be transferred to each branch location was then multiplied by the cost of 
transferring the respective pallets. The costs were then summed by branch and across the 
branches to show the total change in transfer costs under each of the proposed systems as 
shown by the equations below. 
/::"CTFR = /::"CTFRR - /::"CTFRA 
LlCTFRRis the change in transfer costs due to additional product being transferred. 
QTPR is the additional quantity of pallets required to be transferred based on the new 
stocking plan under one ofthe proposed systems. LlCTFRA is the change in transfer costs 
due to the quantity of pallets to be avoided transferring (QTPA) by the new stocking plan 
under one ofthe proposed systems. LlCTFR represents the net change in transfer costs 
based on the new stocking plan of one of the proposed systems. The variable b represents 
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the number of branch locations, I represents the number of product lines, and v represents 
the number of variants of each product being investigated. 
For the Type A items, of the five locations which would be dependent branches 
under either proposed system, the results were varied as shown by Figure 4.8. As many of 
the dependent branches had items change from stock to non-stock under the proposed 
system, an increase in the number of pallets that would need to be transferred to them 
would be expected. The largest of these increases was just short of thirteen pallets a 
month. One dependent branch contradicted the trend however and showed a slight 
reduction in the number of pallets that would need to be transferred each month. The two 
prospective distribution centers together showed a small increase under the two 
distribution center system and a small decrease under the one distribution center system. 
Figure 4.9 shows the net change in monthly transfer costs for each branch and the 
summary totals for each proposed system. The two distribution system shows a projected 
increase in transfer costs of $830 per month while the one distribution system shows a 
projected increase in transferring costs of $768 per month. 
The Type B items have many more SKU's than the Type A items and 
subsequently had many more changes from stock level to non-stock level and vice-versa. 
Across the five dependent branches, the results were similar to those for the Type A items 
as shown by Figure 4.10. The largest change was again an increase near thirteen pallets 
per month, however, none of the dependent branches showed a projected reduction for 
the Type B items. Under the two distribution center system both distribution centers 
showed substantial decreases in the number pallets that would need to be transferred each 
month. The one distribution center system however, projected substantial savings for the 
35 
distribution center, but a significant increase for the branch that would have been the 
second distribution center under the two distribution center system. Figure 4.11 shows the 
net change in monthly transfer costs for each branch and the summary totals for each 
proposed system for Type B items. The large number of reduced pallets to be transferred 
to the proposed distribution centers under each system significantly mitigated the 
increased number of pallets to transfer to the dependent branches. The one distribution 
center system showed a total projected increase in transfer costs of $470 per month while 
the two distribution center system showed a significantly lower projected increase of only 
$102 per month. 
Net Change in Expenses 
The net change in expenses per month was calculated by the combination of the 
change in inventory carrying costs per month and the net incurred transfer cost per month 
as shown by the equation below. 
!J.Cr = !J.Cc + !J.CrFR 
LlCrrepresents the change in total costs, LICe is the change in carrying costs, and 
LlCTFRis the change in transfer costs. The results for the Type A & B items are shown in 
Figure 4.12 along with the summary totals between both types. The majority of the 
difference between the two proposed systems comes from the Type B items. Overall the 
two distribution center system shows a projected savings of almost $16,000 and the one 
distribution center system of nearly $18,000 per month. Both of the proposed systems are 
expected to have significant savings over the current system. 
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Cost Factors Outside a/Type A and Type B Items 
Outside of Type A & Type B items, there are direct accessory items which affect 
the overall projected change in expenses. These direct accessory items are complimentary 
to and required for the use of Type A and B items, but which are not inclusive to the 
Type A & B item product groups. They are always stocked in the same locations as the 
Type A & B items of the same variant and many of these accessory items are able to be 
used with multiple lines within the same product families. A factor was calculated based 
on inventory valuation data pulled from XYZ Company's ERP system to determine the 
ratio in terms of cost of goods on hand for the direct accessory items and the Type A & B 
items relative to just the Type A & B items. The direct accessory value as a percentage of 
the Type A and B items was then reduced to maintain a conservative approach to the 
analysis. For the Type B items a conservativety factor was 0.9 was used. For the Type A 
items which have greater commonality of direct accessories, a factor of .85 was used. The 
modified direct accessory percentage was then used to adjust the change in inventory 
carrying costs under the proposed systems as shown by the equation below. 
Cf = Cc X [(F X I~pA) + 1.0] 
Ce' represents the accessory modified carrying cost and Ce remains the base 
calculated carrying cost. F is the conservativety factor, IDA is the inventory valuation for 
the direct accessory items, and Ip the inventory valuation for the primary items. 
For the Type A items there are few direct accessory items which conservatively 
make up six percent of the total value of the Type A items. As Figure 4.13 shows, both of 
the proposed systems the accessory modifier resulted in an additional $415 reduction in 
monthly inventory carrying costs. Type B items have more direct accessories than Type 
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A and they are in general are smaller in quantity, but higher in per unit cost than their 
related primary items. A conservatively modified factor determined for these items was 
thirty three percent of the value of Type B items. This factor resulted in an additional 
projected savings in inventory carrying costs of almost $3,300 per month for the two 
distribution center system and over $4,000 per month for the one distribution center 
system. With the accessory items factored in, the two distribution center system has a net 
cost savings of$19,600 per month, while the one distribution center system has a net 
costs savings of $22,400 per month. 
Overall Total Change in Expenses 
Inventory levels over the five month off season are roughly half that which they 
are during the seven month busy season. This effect alters the inventory carrying cost 
savings projected for the two proposed systems when applied to the off season months: 
Figure 4.14 illustrates that over the course of a full year, factoring in seasonality both 
proposed systems project overall savings in expenses. The two distribution center system 
has a projected decrease in yearly expenses of $184,000 while, the one distribution center 
system has a 13.8% greater projected yearly savings of $209,800. 
Results Summary 
Across both the Type A and B products, the two distribution center system is 
expected to have a slightly worse distribution speed rating by 2.06% than the current 
system, but a projected savings of$184,000 per year. This system rates second best 
financially, but places third out of three as it affects customer service. The one 
distribution center system is projected to improve distribution speed by 12.60% and to 
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reduce expenses by $209,800 a year. This system rates first out of the three investigated 
systems in both the effects on customer service and effects on expenses categories. 
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Chapter V: Discussion 
This was undertaken to evaluate XYZ Company's distribution system structure 
and compare it to two other proposed systems a single and a dual distribution center 
system. The objectives were to determine the effects on customer service and the 
expenses of each distribution method and to ascertain which of the three distribution 
methodologies is best for XYZ Company by maintaining or improving customer service 
with minimal expense. 
XYZ Company's two major product groups were selected for the study based on 
their significance to XYZ Company's inventory and sales. It was assumed that the minor 
product groups have a minimal impact on expenses and inventory management strategy. 
The study was limited to one geographic region in which XYZ Company operates and 
excluded products locally specific to only one location. 
Relevant literature related to successful supply chain and logistics management 
was reviewed as was literature related to centralized and decentralized distribution 
systems. The review revealed the importance of a company's logistics structure in the 
distribution industry and the growing importance of successful supply chain management 
in the modern business landscape. This research focused on the speed and cost priorities 
of logistics management, but also touched on the quality and flexibility aspects. 
A research methodology was utilized which evaluated the effects on customer 
service, inventory carrying costs, and intra-company transfer costs under each of the three 
systems being investigated. This methodology was based on data pulled from XYZ 
Company's enterprise resource planning system. It was hoped that the proposed systems 
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would take advantage of the risk pooling benefits of centralized distribution to decrease 
costs, while simultaneously improving the speed of the average order entry to product 
delivery cycle time to improve customer service. 
The research resulted in mixed results for a potential change to the two 
distribution center system with the system projected to have a slightly negative effect on 
customer service(2.06% slower cycle time speed rating) but result in significant 
savings($184,300 per year). Results for the proposed one distribution center system were 
positive in both of the areas which were investigated. The one distribution center system 
is projected to both improve customer service, (12.60% faster cycle time speed rating) 
and significantly reduce costs ($209,800 per year). 
Research vs. Expectations 
It was expected based on the literature review that the two proposed systems 
through risk pooling would reduce overall inventory levels resulting in lower inventory 
carrying costs when compared to the current system. It was also expected that transfer 
costs would increase under both of the proposed systems, but that the savings in 
inventory carrying costs would more than offset the increase in carrying costs. This 
turned out to be true under both systems. Both of the proposed system show sizeable 
projected yearly savings, $184,000 for the two distribution center system and $209,800 
for the one distribution center system. 
The literature review did not provide any clear expectation for the proposed 
systems as they affect customer service; there were both positive and negative 
expectations. Products which would no longer be stocked at the branches, but would be 
stocked at the distribution center(s) were expected to detrimentally affect the overall 
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speed at which products would be available. Products which stocked multiple transfers 
away under the current system, but which would now be stocked at the distribution 
center(s) were expected to improve the speed at which products would be available. Also 
under the proposed systems there would be no need to route products over longer 
multiple transfer routes as all of the products would be stocked in the distribution 
center(s). The literature review however did not provide any clear expectation as to which 
of these factors would outweigh the other. 
When distribution speed was considered across all of the evaluated products, the 
two distribution center system showed a 2.06% worse distribution speed rating than the 
current system. The one distribution center system fared significantly better according to 
the research, resulting in a 12.60% better distribution speed rating over all of the 
evaluated products. 
Research vs. Logistics Management Priorities 
One of the primary logistics management priorities focused on by this research 
was speed. Speed, or the order entry to delivery cycle time was revealed by the literature 
review as one of the most important customer service aspects for distributors. The 
research evaluated the three distribution systems on speed by evaluating the cycle time 
for each product to get to each branch based on where it is stocked. The two distribution 
center system is projected to be slightly worse in terms of speed, while the one 
distribution center system is projected to be significantly faster. The fact that the 
determinant of where to stock product was sales based, should improve the distribution 
speed rating of both proposed systems, however that cannot at present be quantified. 
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The other logistics management priority that was a focus of this research was cost. 
Cost was also rated highly as a factor of high importance to the customers of distributors. 
Lower costs to the distributor allow it to either provide lower costs to their customers or 
to simply make more profit themselves. The research focused on the change in inventory 
carrying costs and intra-company transfer costs which would occur if XYZ Company 
were to switch from the current system to either of the proposed system. Both systems 
were expected to reduce inventory carrying costs by pooling slower products to the 
distribution center and reducing on hand inventory. After determining on hand inventory 
and factoring in direct accessories to the Type A and B items both proposed systems were 
projected to net significantly reduced costs. The two distribution center system was 
projected to reduce expenses by $184,000 per year. The one distribution center system is 
projected to have yearly savings of $209,000, a full 13.8% greater than the two 
distribution center system. 
The third logistics management priority is quality. While quality was not a focus 
of the research, it revealed some insights into the proposed systems effects on quality. 
The quality of the products would be better under the proposed systems proportionate to 
the change in the calculated distribution speed rating. The less intra-company transfers 
that are required to move product to its sales location, the less handling occurs and thus a 
lower chance of accidentally damaging the product. Furthermore, the lower inventory 
levels under the proposed systems leads to greater inventory turnover which will reduce 
the age and the amount of dirt that inherently builds up on warehoused product. The 
variety of products offered could be expanded under the proposed systems without 
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increasing current costs, due to the projected decrease in costs that would occur by a 
change to the proposed systems. 
Flexibility is the fourth logistics management priority and as the literature review 
states, it is primarily based on the structure of the distribution system. The complexity 
and variety of the current system's inventory strategy and intra-company transfer 
schedule allow for a moderate level of flexibility in where and how to move product to 
meet customers' needs. The two proposed systems can arguably provide as good or better 
flexibility due to the pooling of the majority ofreserve inventory in one location and the 
structural simplicity of the intra-company transfer system which would be required to 
operate under either of the proposed systems. These effects can be theorized based on the 
data, but firm conclusions cannot be ascertained. 
System Recommendation 
Based on the research undertaken, a strong recommendation can be extrapolated. 
The research supports XYZ Company switching to t~e proposed single distribution center 
system. The single distribution center system has the best distribution speed rating which 
will increase the speed at which product can be delivered to the customer by an average 
of 12.6%. It also has the potential to lower handling and thus accidental damage to 
product. The single distribution center system also provides the lowest expenses of the 
three investigated systems, projecting to reduce expenses by $209,800. First and foremost 
this is a significant improvement in expenses. The reduced expenses also help with the 
variety of products which can be offered. The one distribution center structure should 
also improve the overall flexibility of the distribution system. Given all of these results 
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and effects, the single distribution center system is by far the best distribution system 
methodology for XYZ Company. 
Future Research Suggestions 
This research addressed the primary products and related direct accessory 
products. However, there are many other product types as well as similar products and 
indirect accessories which may also show significant benefits from a change in 
distribution structure. A crude estimation of the effect of a distribution structure change 
on the indirect accessories to the Type A and B items as well as the similar products 
estimates a potential $50,000-$60,000 reduction in expenses by changing to a more direct 
distribution system structure. A detailed analysis would be needed to confirm these 
estimates however. 
To convert from the current system to the proposed one distribution center system 
would involve some transition cost. Converting the systems reorder points could be 
handled as the levels come up for their cyclical reviews. Rearranging the inventory to the 
distribution center could either be done in a onetime large rearrangement that would 
involve a short spike in transfer costs. It could also be done by letting the slow inventory 
sell off in the branches it is located in and only transfer the bits and pieces that remain, 
which would delay some inventory carrying cost savings, but reduce the spike in transfer 
costs. Another setup factor would be converting the branch that would become the 
distribution center into the distribution center. Much ofthe work could be done in line 
with the normal off season adjustments, but determining what kind of separation would 
be needed between branch and distribution center functions and any physical separation 
at the facility would take some time and expense. Changing the mindset of the parties 
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involved so that they are on board with the transition and do not work against it would 
also take some expense in terms of time. While these factors could cause a significant 
initial setup expense, the cost savings should more than offset it. A quick expense 
estimate could be done to verify this once a transition plan is determined. 
Under both of the proposed centralized systems, inventory location was based on 
sales history. This effect should further improve the distribution speed rating for the 
proposed systems when local product popularity is factored in. The most accurate way to 
evaluate this would to take the starting product location determined by this research and 
follow the sales for a full year and determine the actual speed at which product was 
available over the course of the year. The volume of stock keeping units involved is 
somewhat daunting however, as such a random sampling would be recommended. 
This research was based purely on XYZ Company data and as such can only be 
generalized to companies in the same specific industry with any confidence. Similar 
research into distribution companies in other industries and subsequent comparison of 
results would lead to a firmer basis for generalization to the distribution industry as a 
whole. 
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Table 4.1 Reorder Points by Product Line for Type A Items 
as a Percentage of the Sum of all Current Reorder Points 
Change Change 
from from 
(in %) Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All A12 Total Current 2DC 
Current 7.99 40.47 3.26 3.29 6.42 12.60 1.65 0.86 5.04 6.84 9.15 2.43 100.00 0.00 4.895 
2DC 7.75 40.38 3.20 2.60 5.36 12.55 1.38 0.63 4.57 6.48 8.47 1.97 95.33 -4.67 0.000 
IDC 7.75 40.38 3.20 2.67 5.36 12.55 1.38 0.63 4.57 6.48 8.47 1.97 95.40 -4.60 -0.069 
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Figure 4.1 Distribution Speed for Type A Products 
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Figure4.3 Distribution Speed for TypeB Products 
1.60 -~.--------- ~~.~-~.----------.---.-.-----
lAO -1------~.~-.- ... -.... -------.-.-.. ~-~ 
1.20 
1.00 
0.80 
0.60 
0040 
0.20 
0.00 
Bl B2 B3 B4 B5 DCl DC2/B6 Average 
Location 
51 
Current 
-2DC 
OlDC 
52 
Figure 4.4 Change in Distribution Speed Type B Products 
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Figure4.5 Weighted Distribution Speed 
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Figure 4.6 Relative Change in Reorder Points for TypeB Items 
Type B Product Lines Investigated 
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Figure4.7 Modified Cost of Goods on Hand 
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Figure 4.8 Net Change in the Quantity of Pallets to 
Transfer for Type A Products 
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Figure 4.11 Net Change in Transfer Costs for Type B 
Products 
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Figure 4. 12 Net Change in Expenses by Converting to the 
Proposed Systems 
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Figure 4.13 Direct Accessory Modified Net Change in 
Expenses 
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